Amendments to the Claims 



1 . (Currently Amended) A compound having formula (I) comprising : 




a) 



2^ q wherein R A is hydrogen, an a non-aromatic aliphatic, a heteroaliphatic, an aryl, a 

heteroaryl, an alkylaryl, or an alkylheteroaryl moiety ; Rb is an a non-aromatic aliphatic, 
h e t e roaliphatio a heterocycle, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl 
moi e ty ; Rc and Rp ar e e ach ind e p e nd e ntly is hydrogen, halogen, an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is hydrogen, 
or an a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an 
alkylaryl, or an alkylheteroaryl moi e ty , and Rf is an a non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , 
wherein in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 
and Rn is hydrogen; 

whereby at least one of Ra, Rb, Rc or Rd as defined above, is substituted by one 
or more phosphorus moieties, 



^j^^ with th e proviso that Rp is not t e rminal functionality r e pr e senting a cyano group, 
an amino group, an aminoalkyl group, an amidino, guanidino or guanidinoalkyl group, 
wh e r e by said t e rminal functionality is attached to th e purin e scaffold through an alkylen e 
or ph e nyl e n e moi e ty, and 
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with the proviso that R A is not an aliphatic or heteroaliphatic moiety substituted 
with one or two phosphorus containing moi e ty moieties . 

(Currently Amended) The compound of claim l,iWherein the one or more phosphorus 
moieties are each independently a gpu^aving the structure -P(X)YRgYR h , wherein X 
is independently an alkyl moi e t/ absefit/ =0 or =S; Rg and R H , for each occurrence, are 
independently hydrogen, or a substituted or unsubstituted non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each 
occurrence of Y is independently a covalent bond, -0-, -S- or N(R^ -NR r , wherein R^ 
for e ach occurr e nc e , is indep e ndently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 

or wherein the one or more phosphorus moieties are each independently a group 
having any one of structures i-viii: 



o 

ii 



YR, YR, 



0 
II 



o 

II 



I Mx | YR, 
YRi | YR, 



vAAP 

iv 



Mx || YR, 
YR, 0 



RiY^I^II^YR, 
YR, | O 

V 

H 

(R,Y)OC^ M — ? 



0 

II 



Ayr, 



YR, 



0 0 

j i 

R^^I^Mr^YR, 
YR, I 



'l^M^I^YR, 
YR, YR. 



T 



PO(YR,) 2 





HO 



wherein each occurrence of M is independently CVy CV? , -NV-, >L -O- or -S-, 
wherein in structures i, ii, iii^vii, and viii M is not CV or N and in structure iv, v, and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -0-, -S- or N(R^ -NRr , wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently an integer from 1-6; 
and each occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, anon- 
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aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or 
pharmaceutically acceptable derivative. 

(Currently Amended) The compound of claim 2, wherein any one of Ra, Rb> or Rc e*-Ro 
are each independently substituted with one or more phosphorus moieties having the 
structure: -P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent, =0 or =S, 
Rg and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N(Rj)s -NRt- , wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; or is substituted with group having any one of structures i-vii as defined 
above. 

(Original) The compound of claim 2, wherein at least one occurrence of Y is O. 

(Original) The compound of claim 2, wherein each occurrence of Y is O. 

(Original) The compound of claim 2, wherein at least one of Y is a covalent bond. 

(Currently Amended) The compound of claim 1 or 2, wherein any one of Ra, Rb, or Rc 
or-Re, as defined above, is additionally substituted with 0-3 substituents selected from the 
group consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, 
thiocarbonyl, -CfOValkvl -CfOVarvL -CfOVheteroaryl ketone , -C(Q)H ald e hyd e, amino, 
-CONH7. -CONH-alkvl, -CONH-arvK -CONH-heteroarvl -NHCfOValkvl 
-NHC(OVarvL -NHC(Q)-heteroaryl acylamino, amido, amidino, cyano, nitro, azido, 
-SO^-alkvL -SO?-arvl sulfonyl , sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, 
phosphoryl, phosphorothioate, phosphonate, phosphinate, -(CH2)palkyl, -(CH2)palkenyl, 
-(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower 
alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower alkenyl, - 
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NR(CH2)nR> and protected forms of the above, wherein R represents, independently for 
each occurrence, hydrogen, or substituted or unsubstituted aryl, heterocycle, heteroaryl, 
alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p independently represents an 
integer from 0-10. 

8. (Currently Amended) The compound of claim 1, wherein any one of Ra> Rb 5 or Rc e*-&& 
is independently a moiety having the structure ix-xvi: 




(YRO2OP POfYROa ( YR i)20P POfYR^ 

xv xvi 
wherein each occurrence of M is independently CV2 , -NV-, -O- or -S-, wherein 
each occurrence of V is independently hydrogen, OH, halogen, or a non-aromatic 
aliphatic; each occurrence of Y is independently a covalent bond, -0-, -S- or N(R^)j 
-NRi- . wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
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each occurrence of x is independently 1-6; wherein L is CW, wherein W is hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, or hydroxyl; and each occurrence 
of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative; 

wherein each occurrence of R2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower alkenyl, 
aryl, heteroaryl, carbonyl, thiocarbonyl, -CfOValkvL -CfOVarvh -CfOVheteroarvl 
ketone, -CfCOH aldehyde , amino, -CONH 2 . -CONH-alkvl. -CONH-arvL 
-CONH-heteroarvK -NHCfOValkvK -NHC(OVarvh -NHCfOVheteroarvl acvlamino. 
<2 q amido , amidino, cyano, nitro, azido, -SO?-alkyl, -SO? -aryl sulfonyl , sulfoxido, sulfate, 

sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, 
phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 
-(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, - 
(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 



9. (Cancelled) 



10. (Original) The compound of claim 1, 2, or 8, wherein Rc is -NHRe. 



11. (Cancelled) 

12. (Cancelled) 



13. (Original) The compound of claim 1, 2, or 8, wherein Rc is not hydrogen. 



14. (Original) The compound of claim 1, 2, or 8, wherein Rc is not -NHRe. 
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15. (Currently Amended) The compound of claim 1 , 2, or 8, wherein Rc is not -NHRe and 



16. (Currently Amended) The compound of claim 1, 2, or 8, wherein any one of Re? or Rc, or 
Rq as defined above is substituted by one or more phosphorus moieties. 

1 7. (Currently Amended) The compound of claim 1 , 2, or 8, wherein any one of Ra, Rb, or 
Rc is an aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted by one or 
more phosphorus moieties. 

1 8. (Currently Amended) The compound of claim 1 , 2, or 8, wherein when R A is an aliphatic 
or heteroaliphatic moiety substituted by one of or more phosphorus moieties, Rb is a 
substituted or unsubstituted aryl, heteroaryl, alkylaryl or alkylheteroaryl moiety. 

19. (Original) The compound of claim 1 or 2, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted by one or more phosphorus moieties. 

20. (Currently Amended) The compound of claim 19, wherein Rb is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety bearing one or more phosphorus moieties of formula 
i through viii: 





o o 



in 




IV 



V 



VI 




POCYR^ 



Vll 



viii 
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wherein each occurrence of M is independently CV, CV2 , -NV-, N -O- or -S-, 
wherein in structures L ii. iii, viL and viii M is not CV or N and in structure iv. v. and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -0-, -S- or N(Rj)j -NRr , wherein Rj , for e ach occurrenc e , is ind e p e nd e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

21 . (Currently Amended) The compound of claim 19, wherein Rb is any one of structures ix- 
xvi: 
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l)2 



(YRO2OP PO(YR 1 ) 2 0 f Ri)2OP POfYRi^ 

xv xvi 

wherein each occurrence of M is independently CV2 , -NV-, -O- or -S-, wherein 
each occurrence of V is independently hydrogen, OH, halogen, or a non-aromatic 
aliphatic; each occurrence of Y is independently a covalent bond, -0-, -S- or N(R^ 
-NRj-, wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
each occurrence of x is independently 0-6, and in certain embodiments is 1-2; wherein L 
is CW, wherein W is hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, 
or hydroxyl; and each occurrence of Ri is independently hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
prodrug or pharmaceutically acceptable derivative; and 

wherein each occurrence of R 2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower alkenyl, 
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aryl, heteroaryl, carbonyl, thiocarbonyl, -CfOValkvK -CfOVarvU -C(0)-heteroarvl 
ketone, -C(Q)H aldehyde , amino, -CQNH 2 . -CONH-alkvl -CONH-arvL 
-CONH-heteroarvh -NHC(Q)-alkvl -NHCfOVarvL -NHCfOVheteroarvl aovlamino, 
amide, amidino, cyano, nitro, azido, -SO^-alkvL -SO-aryl sulfonyl , sulfoxido, sulfate, 
sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, 
phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl 3 -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 
-(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, - 
(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 )pN(R) 2 , -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) p R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 

(Original) The compound of claim 19, wherein at least one occurrence of Y is O. 

(Original) The compound of claim 19, wherein each occurrence of Y is O. 

(Original) The compound of claim 19, wherein at least one of Y is a covalent bond. 

(Currently Amended) The compound of claim 19, wherein R B is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety bearing one or more phosphorus moieties having the 
structure -P(0)YRgYRh, wherein Rg and R H , for each occurrence, are independently 
hydrogen, or substituted or unsubstituted non-aromatic aliphatic, non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(Rj)a -NRr , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Currently Amended) The compound of claim 19, wherein the aryl, heteroaryl, alkylaryl, 
alkylheteroaryl moiety is further substituted with 0-3 substituents selected from the group 
consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, 
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-C(OValkvL -Cf OVarvl -C(OVheteroarvl keton e, -C(Q)H aldehyde , amino, -CONH?, 
-CONH-alkvL -CONH-arvL -CONH-heteroarvl. -NHCfOValkvL -NHCfOVarvL 
-NHC(OVheteroarvl aoylamino, amido , amidino, cyano, nitro, azido, -SCValkvl 
-SO?-aryl sulfonyl , sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphonate, phosphinate, -(CH 2 )palkyl, -(CH 2 ) p alkenyl, - 
(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower 
alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower alkenyl, - 
NR(CH 2 ) n R» and protected forms of the above, wherein R represents, independently for 
each occurrence, hydrogen, or substituted or unsubstituted aryl, heterocycle, heteroaryl, 
alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p independently represents an 
integer from 0-10. 

(Original) The compound of claim 20, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted with a phosphorus moiety of formula i or iv. 

(Currently Amended) The compound of claim 20 or 25 , wherein R\ is hydrogen. 

(Cancelled) 

(Currently Amended) The compound of claim 20 or 25, wherein Rc is -ZRe, and Z is 
-NRp, wherein Re is hydrogen or a substituted or unsubstituted non-aromatic aliphatic, 
non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and Rf is 
hydrogen or a substituted or unsubstituted non-aromatic aliphatic, non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Currently Amended) The compound of claim 30, wherein the aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, heteroalkyl, 
heteroaryl, hydroxy, -OCfOValkvL -OCfOVarvU -OC(OVheteroarvl acyloxy , -SH thie, or 
substituted or unsubstituted amino. 
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32. (Currently Amended) The compound of claim 20 wherein Rc is -ZRe, and Z is 
NR F , wherein R E is hydrogen and R F is a branched or unbranched cyclic or acyclic 
aliphatic moiety substituted with one or more hydrox y. -OCfOValkvl. -OCfOVaryl. or 
-OCfOVheteroaryl or acyloxy . 

33. (Currently Amended) The compound of claim 32, wherein said aliphatic moiety 
substituted with one or more hydrox y. -OCfOValkvl -QC(Q)-aryL or -OCfOVheteroaryl 
is selected from the group consisting of -(CH)(CHCH 3 CH 3 )CH 2 OH, -(CH 2 ) n OH, 
(CH 2 ) n OAc and -CH(CH 2 OH)(CH 2 OH), wherein n is 1-5. 

£ "2/ 0 34. (Currently Amended) The compound of claim 20 or 25 , wherein Rc is -ZRe, and Z is 
NRf, wherein Re is hydrogen, and Rf is a branched or unbranched, cyclic or acyclic 
aliphatic moiety substituted with one or more substituted or unsubstituted amino groups. 

35. (Currently Amended) The compound of claim 34, wherein said one or more substituted 
or unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NR K H, and NR K R L , -(€H^) fi NH^^— {€H5)nNRGH ; and (CH^bNR^Rm, wherein 
Rk? and Rl and Rm are each indpendently a substituted or unsubstituted, branched or 
unbranched non-aromatic aliphatic, a substituted or unsubstituted. branched or 
unbranched non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moiety . 

36. (Original) The compound of claim 30, wherein Rc is an amino group substituted with an 
alkyl moiety. 

37. (Original) The compound of claim 36, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 

38. (Original) The compound of claim 30, wherein Rc is an amino group substituted with one 
or more pyrazolyl groups. 
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(Original) The compound of claim 30, wherein Rc is an amino group substituted with one 
or more 5- or 6-membered rings substituted with one or two 0 5 N or S atoms, or any 
combination thereof. 

(Currently Amended) The compound of claim 20 e^3S, wherein Rc is -ZR E , and Z is -0-; 
and Re is a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl 
or heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

(Original) The compound of claim 40, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Original) The compound of claim 40, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 

(Original) The compound of claim 40, wherein Rc is an alkoxy moiety further substituted 
with a substituted or unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein said 
heteroalkyl moiety or amino moiety is cyclic or acyclic. 

(Original) The compound of claim 43, wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. 

(Original) The compound of claim 43, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. 

(Currently Amended) The compound of claim 20 or 25 , wherein Rc is -ZRe, and Z is -S-; 
and Re is a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl 
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or heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

(Original) The compound of claim 46, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Original) The compound of claim 46, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 

(Original) The compound of claim 46, wherein Rc is an thioalkyl moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

(Original) The compound of claim 49, wherein Rc is an thioalkyl moiety substituted with 
a pyrazolyl moiety. 

(Original) The compound of claim 49, wherein Rc is an thioalkyl moiety substituted with 
a pyridyl moiety. 

(Currently Amended) The compound of claim 20 or 25 , wherein R A is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety optionally substituted with one or more hydroxyl 
moieties. 

(Currently Amended) The compound of claim 20 or 25 , wherein Ra is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one ef or more hydroxyl moieties. 

(Original) The compound of claim 1 or 2, wherein Rb is a cyclic or acyclic aliphatic or 
heteroaliphatic moiety substituted by at least one phosphorus moiety. 
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55. 



(Currently Amended) The compound of claim 54, wherein R B is a cyclic or acyclic 
aliphatic or hotoroaliphatio heterocvcle moiety substituted with one or more phosphorus 
moieties of formula i through viii: 



o 



II II II II 



YR, YR, 



. . YR, 
YR, O Y R, 
i H iii 



M N 9 9 o 0 

5 S ii ii ii 

R1Y ^C|"C YR1 K^N-jhYR, R /^ A 

YR ^L 1 YR ' I 0 YR, I 



VI 



iv v 



0 0 H S 

|| || (R,Y)OC^ — \ 

A^M^R, 

YR, YR, M xv ^ 

POCYR^ 

vu viii 



wherein each occurrence of M is independently CH, CH2, CV, CHV, CQH 
CHOH, or CV2, wherein in structures i, ii, iii, vii, and viii M is not CH, CV or CQH and 
in structure iv, v, and vi one M is CH, CV or CQH ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(Rj)^ -NRr , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1 or 2; and each occurrence of Ri is independently 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically acceptable derivative. 

56. (Original) The compound of claim 55, wherein at least one occurrence of Y is O. 

57. (Original) The compound of claim 55, wherein each occurrence of Y is O. 

58. (Original) The compound of claim 55, wherein at least one of Y is a covalent bond. 
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59. (Currently Amended) The compound of claim 19, wherein Rb is a cyclic or acyclic 
aliphatic or h e t e roaliphatic heterocvloalkvl moiety substituted with one or more 
phosphorus moieties having the structure -P(0)YRgYRh, wherein Rg and Rh, for each 
occurrence, are independently hydrogen, or substituted or unsubstituted aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(Rj)j -NRt- , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

60. (Currently Amended) The compound of claim 55 or 59 , wherein the cyclic or acyclic 
aliphatic or h e t e roaliphatic heterocvcle moiety is further substituted with 0-3 substituents 

2^ o selected from the group consisting of halogen, lower alkyl, lower alkenyl, aryl, 

heteroaryl, carbonyl, thiocarbonyl, -C(Q)-alkvL -CfOVarvl -C(Q)-heteroarvl k e ton e, 
-C(Q)H ald e hyd e, amino, -CONH% -CONH-alkvL -CONH-arvK -CONH-heteroarvl 
-NHCfOValkvl -NHC(OVarvl -NHC(Q)-heteroarvl acylamino, amido , amidino, cyano, 
nitro, azido, -SCb-alkyl, -SO^-aryl sulfonyl , sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, phosphoryl, phosphorothioate, phosphonate, phosphinate, -(CH2)palkyl, - 
(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O- 
lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, - 
(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR- 
lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R represents, 
independently for each occurrence, hydrogen, or substituted or unsubstituted aryl, 
heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p 
independently represents an integer from 0-10. 

61. (Original) The compound of claim 55, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety substituted with a phosphorus moiety of formula i or iv. 

62. (Currently Amended) The compound of claim 55 or 59 , wherein Ri is hydrogen. 



63. (Cancelled) 
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(Currently Amended) The compound of claim 55. wherein Rc is -ZR E , and Z is - 
NR F , wherein R E is hydrogen or a substituted or unsubstituted aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and Rf is hydrogen or a substituted or 
unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Currently Amended) The compound of claim 64, wherein the aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, heteroalkyl, 
heteroaryl, hydroxy, -OCfOValkyL -OCfOVarvl -OCfOVheteroaryl acyloxy , -SH thie, or 
substituted or unsubstituted amino. 

(Currently Amended) The compound of claim 55 e^S9, wherein Rc is -ZR E , and Z is 
NR F , wherein R E is hydrogen and R F is a branched or unbranched cyclic or acyclic 
aliphatic moiety substituted with one or more hydrox y, -OCfOValkyl -OCfOVarvl or 
-OCCOVheteroaryl or acyloxy moieties. 

(Currently Amended) The compound of claim 66, wherein said aliphatic moiety 
substituted with one or more hydrox y, -OCfOValkyU -OC(OVaryh or -OCfOVheteroaryl 
moieties is selected from the group consisting of -(CH)(CHCH 3 CH3)CH 2 OH, -(CH 2 ) n OH, 
(CH 2 ) n OAc and -CH(CH 2 OH)(CH 2 OH), wherein n is 1-5. 

(Currently Amended) The compound of claim 55 or 59 , wherein Rc is -ZR E , and Z is 
NR F , wherein R E is hydrogen, and Rf is a branched or unbranched, cyclic or acyclic 
aliphatic moiety substituted with one or more substituted or unsubstituted amino groups. 

(Currently Amended) The compound of claim 68, wherein said one or more substituted 
or unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NR K H, and NR K R L , -(€H 5 ) t ^H^)^R eH; and (CH^ ^^Rm, wherein 
Rk? and R L and Rm are each indpendently a substituted or unsubstituted, branched or 
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unbranched non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety. 

(Original) The compound of claim 64, wherein Rc is an amino group substituted with an 
alkyl moiety. 

(Original) The compound of claim 70, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 

(Original) The compound of claim 64, wherein Rc is an amino group substituted with one 
or more pyrazolyl groups. 

(Original) The compound of claim 64, wherein Rc is an amino group substituted with one 
or more 5- or 6-membered rings substituted with one or two O, N or S atoms, or any 
combination thereof. 

(Currently Amended) The compound of claim 55 or 59 , wherein Rc is -ZRe, and Z is -0-; 
and Re is a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl 
or heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

(Original) The compound of claim 74, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Original) The compound of claim 74, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 
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(Original) The compound of claim 74, wherein Rc is an alkoxy moiety further substituted 
with a substituted or unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein said 
heteroalkyl moiety or amino moiety is cyclic or acyclic. 

(Original) The compound of claim 77, wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. 

(Original) The compound of claim 77, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. 

(Currently Amended) The compound of claim 55 ei^9, wherein Rc is -ZRe, and Z is -S-; 
and Re is a branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl 
or heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

(Original) The compound of claim 80, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

(Original) The compound of claim 80, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 

(Original) The compound of claim 80, wherein Rc is an thioalkyl moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

(Original) The compound of claim 80, wherein Rc is an thioalkyl moiety substituted with 
a pyrazolyl moiety. 

(Original) The compound of claim 80, wherein Rc is an thioalkyl moiety substituted with 
a pyridyl moiety. 
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86. 



(Currently Amended) The compound of claim 55 or 59 , wherein Ra is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety optionally substituted with one or more hydroxyl 
moieties. 



87. (Currently Amended) The compound of claim 55 or 59 , wherein Ra is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one ef or more hydroxyl moieties. 

88. (Currently Amended) The compound of claim 1 or 2, wherein Rc is aryl, heteroaryl, 
alkylaryl, alkylheteroaryl or -ZRe, wherein Z is -0-, -S-, or NRp, wherein Re is hydrogen, 
or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
Rf is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, 
wh e r e by wherein at least one of Re or Rf represents an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety; 

wh e r e by wherein at least one of said aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moieties described above is substituted by at least one phosphorus moiety. 

89. (Currently Amended) The compound of claim 88, wherein Rc is a moiety as described 
above bearing one or more phosphorus moieties of formula i through viii: 




IV 



V 



VI 




Vll 



VI 11 
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wherein each occurrence of M is independently CV, CV 2 , -NV-, N -O- or -S-, 
wherein in structures i. ii. iii, vii, and viii M is not CV or N and in structure iv, v, and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -0-, -S- or N(Rj)a -NRi- , wherein Rj , for e ach occurr e nce, is ind e p e nd e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

90. (Currently Amended) The compound of claim 88, wherein Rc is any one of structures ix- 
xvi: 




(YF^feOP PO(YR 1 >2 (YRi) 2 OP PO(YRi) 2 



xv xvi 
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wherein each occurrence of M is independently CV 2 , -NV-, -O- or -S-, wherein 
each occurrence of V is independently hydrogen, OH, halogen, or a non-aromatic 
aliphatic; each occurrence of Y is independently a covalent bond, -0-, -S- or N(Rj)a 
-NRt- , wherein Rj , for each occurr e nc e , is indep e nd e ntly hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
each occurrence of x is independently 0-6, and in certain embodiments is 1-2; wherein L 
is CW, wherein W is hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, 
or hydroxyl; and each occurrence of Rj is independently hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
prodrug or pharmaceutically acceptable derivative; and 

wherein each occurrence of R2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower alkenyl, 
aryl, heteroaryl, carbonyl, thiocarbonyl, -C(Q)-alkyl, -CfOVarvL -C(OVheteroaryl 
ketone, -C(Q)H ald e hyd e, amino, -CONH?. -CONH-alkvl -CONH-arvl 
-CONH-heteroaryl, -NHC(OValkvl -NHC(OVarvl -NHCfOVheteroaryl acvlamino, 
amido , amidino, cyano, nitro, azido, -SO^-alkvl -SO? -aryl sulfonyl , sulfoxido, sulfate, 
sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, 
phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 
-(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) p R, -(CH 2 ) p SH, - 
(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) p R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 

(Currently Amended) The compound of claim 89 or claim 90 , wherein at least one 
occurrence of Y is O. 

(Currently Amended) The compound of claim 89 or claim 90 , wherein each occurrence 
ofYisO. 
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93. (Currently Amended) The compound of claim 89 or claim 90 , wherein at least one of Y is 
a covalent bond. 

94. (Currently Amended) The compound of claim 88, wherein Rc is a moiety as described 
above bearing one or more phosphorus moieties having the structure -P(0)YRgYRh, 
wherein Rg and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N(Rj)a -NRi- , wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl. 

r 2° 

95. (Currently Amended) The compound of claim 89 or 9 4, wherein Rc is -ZR E , wherein Z is 
-0-, -S-, or NR F , wherein R E is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, and Rf is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, whereby at least one of Re or Rp 
represents an aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, whereby at least one 
of said aryl, heteroaryl, alkylaryl, or alkylheteroaryl moieties is substituted by at least one 
phosphorus moiety. 

96. (Currently Amended) The compound of claim 89 or 9 4, wherein the aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with 0-3 substituents selected 
from the group consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, 
carbonyl, thiocarbonyl, -C(OValkvl -C(Q)-arvK -CfOVheteroarvl k e ton e, -C(Q)H 
aldehyde , amino, -CONH?, -CONH-alkvL -CONH-arvl, -CONH-heteroarvl 
-NHC(Q)-alkvl, -NHC(Q)-arvh -NHCfOVheteroaryl acylamino, amido , amidino, cyano, 
nitro, azido, -SO?-alkvh -SCb-arvl sulfonyl , sulfoxido, sulfate, sulfonate, sulfamoyl, 
sulfonamido, phosphoryl, phosphorothioate, phosphorothicate, phosphonate, phosphinate, 
-(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, 
-(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S- 
lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, 
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-(CH 2 )pNR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R 
represents, independently for each occurrence, hydrogen, or substituted or unsubstituted 
aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each occurrence of 
p independently represents an integer from 0-10. 

97. (Original) The compound of claim 89, wherein Rc is substituted with at least one 
phosphorus moiety of formula i or iv. 

98. (Currently Amended) The compound of claim 89 ef^94, wherein Ri is hydrogen. 

99. (Cancelled) 

100. (Currently Amended) The compound of claim 89 or 94 , wherein Rb is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl optionally substituted with one or more halogen groups. 

101 . (Original) The compound of claim 100, wherein the halogen is chlorine. 

102. (Original) The compound of claim 100, wherein Rb is phenyl. 

103. (Currently Amended) The compound of claim 89 or 94 , wherein Ra is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety optionally substituted with one or more hydroxyl 
moieties. 

104. (Currently Amended) The compound of claim 89 or 94 , wherein R A is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one ef or more hydroxyl moieties. 

105. (Currently Amended) The compound of claim 89 or 94 , wherein Ra is a branched or 
unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety. 
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107. 



108. 



(Original) The compound of claim 105, wherein Ra is CH(CH 3 ) 2 , Me, cyclopentyl or 
cyclohexyl. 

(Currently Amended) The compound of claim 1 or 2, wherein Rc is cyclic or acyclic 
aliphatic or heteroaliphatic, or -ZR F , wherein Z is -0-, -S-, or NR F , wherein Re is 
hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 
moiety, and Rf is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wh e r e by wherein at least one of Re or R F represents a cyclic or 
acyclic aliphatic or heteroaliphatic moiety. 

(Currently Amended) The compound of claim 1, wherein Rc is cyclic or acyclic aliphatic 
or heteroaliphatic, or -ZRe, wherein Z is -0-, -S-, or NR F , wherein R E is hydrogen, or an 
a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an 
alkylaryl, or an alkylheteroaryl moi e ty , and R F is an a non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , 
wh e r e by wherein at least one of Re or R F represents a cyclic or acyclic aliphatic or 
heteroaliphatic moiety, and wherein one or more of said cyclic or acyclic aliphatic or 
heteroaliphatic moieties described above is substituted with one or more phosphorus 
moieties having the structure: 




o o 
II II 

VNrih 



YR! O 




O 



O 



ii 



in 




iv 



v 



vi 




POfYR^ 



vii 



viii 



wherein each occurrence of M is independently CV, CV2 , -NV-, N -O- or -S-, 
wherein in structures i, ii, iii, vii, and viii M is not CV or N and in structure iv, v, and vi 
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one M is CV or K wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -0-, -S- or N(R^ -NRj -, wherein Rj , for e ach occurr e nc e , is independ e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutical^ 
acceptable derivative. 

109. (Original) The compound of claim 108, wherein at least one occurrence of Y is O. 

1 10. (Original) The compound of claim 108, wherein each occurrence of Y is O. 

1j 0 111. (Original) The compound of claim 2, wherein at least one of Y is a covalent bond. 

112. (Currently Amended) The compound of claim 1 , wherein Rc is defined as above, and 
wherein one or more of said cyclic or acyclic aliphatic or heteroaliphatic moieties 
described above is substituted with one or more phosphorus moieties having the 
structure: -P(0)YRgYRh, wherein Rg and Rh, for each occurrence, are independently 
hydrogen, or substituted or unsubstituted non-aromatic aliphatic, non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, and each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(Rj)^ -NRi- , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 



113. (Previously Amended) The compound of claim 108 or 1 12, wherein Rc is -ZRe, wherein 
Z is -O-, -S-, or NRf, wherein Re is hydrogen, or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, and Rf is an aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, whereby at least one of Re or R F 
represents a cyclic or acyclic aliphatic or heteroaliphatic moiety, whereby at least one of 
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said cyclic or acyclic aliphatic or heteroaliphatic moieties is substituted by at least one 
phosphorus moiety. 



114. (Currently Amended) The compound of claim 108 or 1 12, wherein the one or more cyclic 
or acyclic aliphatic or heteroaliphatic moieties are further substituted with 0-3 
substituents selected from the group consisting of halogen, lower alkyl, lower alkenyl, 
aryl, heteroaryl, carbonyl, thiocarbonyl, -CfOValkyl, -CCOVarvl -C(OVheteroarvl 
ketone, -C(Q)H aldehyde , amino, -CONH9. -CONH-alkvL -CONH-arvl 
-CONH-heteroarvh -NHCfOValkyl. -NHCfOVaryl -NHCfOVheteroaryl acylamino. 
amido , amidino, cyano, nitro, azido, -SO^-alkyh -SO^-arvl s ulfonyl , sulfoxido, sulfate, 
sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosophorothicate, 
phosphonate, phosphinate, -(CH2)palkyl, -(CH2)palkenyl, -(CH2)palkynyl, -(CH2)paryl, - 
(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, 
-(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , - 
(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of 
the above, wherein R represents, independently for each occurrence, hydrogen, or 
substituted or unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and 
wherein each occurrence of p independently represents an integer from 0-10. 

115. (Original) The compound of claim 108, wherein Rc is substituted with at least one 
phosphorus moiety of formula i or iv. 

116. (Currently Amended) The compound of claim 108 or 112 , wherein Rj is hydrogen. 

117. (Cancelled) 

118. (Original) The compound of claim 108 or 1 12, wherein Rb is an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl optionally substituted with one or more halogen groups. 

1 1 9. (Original) The compound of claim 1 1 8, wherein the halogen is chlorine. 
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120. (Original) The compound of claim 118, wherein R B is phenyl. 



121. (Original) The compound of claim 108 or 1 12, wherein Ra is an aryl, heteroaryl, 

alkylaryl, or alkylheteroaryl moiety optionally substituted with one or more hydroxyl 



122. (Currently Amended) The compound of claim 108 or 1 12, wherein Ra is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one ef or more hydroxyl moieties. 

123. (Original) The compound of claim 108 or 1 12, wherein Ra is a branched or unbranched, 
cyclic or acyclic aliphatic or heteroaliphatic moiety. 

124. (Original) The compound of claim 123, wherein Ra is CH(CH3)2, Me, cyclopentyl or 
cyclohexyl. 

125. (Currently Amended) A compound having the structure: 



wherein Ra is hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rc and 
Rd are each independently hydrogen, halogen, an a non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , 
or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is hydrogen, or an a non-aromatic 



moieties. 
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aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , and Rf is an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein 
in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphorus containing moiety having the 
structure -P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent , =0 or =S; 
Rg and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N(Rj)2 -NRi- , wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or is a phosphorus moiety having any one of structures i-viii: 

til it ii 

Vr-»ri^«, vk,^k,». 



YRi YRi 



VNrihvR, " YR) 

YR, O YR, 



1 H 111 

fl ?, O O O 



5 X 



iv v 

0 0 h S 

|| II (RiY)OC. M— 5 



vi 



^o^i^Mri^YR, 

YRi YRi 



POfYR^ 



wherein each occurrence of M is independently CR CH2, CV, CHV, COH, 
CHOH, or CV2, wherein in structures i, ii, iii, vii, and viii M is not CH, CV or COH and 
in structure iv, v, and vi one M is CH, CV or COH ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(R^)a -NRi- , wherein Rj , for e ach 
occurr e nc e , is indep e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
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each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative; and wherein M m is 1-3. 

126. (Original) The compound of claim 125, wherein at least one of Y is O. 

127. (Original) The compound of claim 125, wherein each occurrence of Y is O. 

128. (Original) The compound of claim 125, wherein at least one of Y is a covalent bond. 

129. (Currently Amended) The compound of claim 125, wherein the aryl moiety is further 
^ ^ substituted with 0-3 substituents selected from the group consisting of halogen, lower 

C alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, -CfOValkyl, -CfOVarvl 

-CfOVheteroarvl ketone , -CrO^H ald e hyd e, amino, -CONH z , -CONH-alkvl -CONH-arvl 
-CONH-heteroarvl -NHCfOValkvU -NHC(OVarvl -NHC(Q)-heteroaryl acylamino, 
amido , amidino, cyano, nitro, azido, -SO^-alkvl -SO?-arvl sulfonyl , sulfoxido, sulfate, 
sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, 
phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 
-(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, - 
(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 

130. (Original) The compound of claim 125, wherein the aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety is substituted with a phosphorus moiety of formula i or iv. 

131. (Original) The compound of claim 125, wherein Ri is hydrogen. 
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132. 



(Original) The compound of claim 125, wherein Rd is hydrogen. 



133. (Original) The compound of claim 125, wherein Rc is -ZRe, and Z is -NR F , wherein Re is 
hydrogen or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and Rf is hydrogen or a substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 



134. (Currently Amended) The compound of claim 133, wherein the aliphatic, heteroaliphatic, 
aryl, heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, heteroalkyl, 
heteroaryl, hydroxy, -OCfOValkvL -OCfOVarvl -OCfOVheteroaryl aoyloxy , -SH thie, or 
substituted or unsubstituted amino. 

135. (Currently Amended) The compound of claim 125, wherein Rc is -ZR E , and Z is NR F , 
wherein R E is hydrogen and Rf is a branched or unbranched cyclic or acyclic aliphatic 
moiety substituted with one or more hydrox y, -OC(Q)-alkvK -OCfOVarvL or 
-OCfOVheteroaryl or acyloxy moieties. 



136. (Currently Amended) The compound of claim 135, wherein said aliphatic moiety 
substituted with one or more hydrox y, -OCfOValkyU -OCfOVaryl or -OCf OVheteroaryl 
or acyloxy moieties is selected from the group consisting of -(CH)(CHCH3CH3)CH20H, 
-(CH 2 ) n OH, (CH 2 ) n OAc and -CH(CH 2 OH)(CH 2 OH), wherein n is 1-5. 

137. (Original) The compound of claim 125, wherein Rc is -ZRe, and Z is NRf, wherein Re is 
hydrogen, and Rp is a branched or unbranched, cyclic or acyclic aliphatic moiety 
substituted with one or more substituted or unsubstituted amino groups. 



138. (Currently Amended) The compound of claim 137, wherein said one or more substituted 
or unsubstituted amino groups are each independently selected from the group consisting 
of NH 2 , NR K H, and NR K R L , -(G^ &NHa; (CH^ NR sH; and (CH^ ^NR^, wherein 
Rk? and Rl and Rm are each indpendently a substituted or unsubstituted, branched or 
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unbranched non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety. 



139. (Currently Amended) The compound of claim 44£ 133, wherein Rc is an amino group 
substituted with an alkyl moiety. 

140. (Original) The compound of claim 139, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 

141 . (Currently Amended) The compound of claim 43& 133, wherein Rc is an amino group 
substituted with one or more pyrazolyl groups. 

2 O 1 42. (Currently Amended) The compound of claim 43$ 133, wherein Rc is an amino group 
substituted with one or more pyridyl groups. 

143. (Currently Amended) The compound of claim 43& 133, wherein Rc is an amino group 
substituted with one or more 5- or 6-membered rings substituted with one or two O, N or 
S atoms, or any combination thereof. 

144. (Original) The compound of claim 125, wherein Rc is -ZRe, and Z is -0-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 



145. (Original) The compound of claim 144, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

146. (Original) The compound of claim 144, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 
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147. (Original) The compound of claim 144, wherein Rc is an alkoxy moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

148. (Original) The compound of claim 147, wherein Rc is an alkoxy moiety substituted with 
a pyrazolyl moiety. 

149. (Original) The compound of claim 147, wherein Rc is an alkoxy moiety substituted with 
a pyridyl moiety. 

150. (Original) The compound of claim 125, wherein Rc is -ZRe, and Z is -S-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

151. (Original) The compound of claim 1 50, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

1 52. (Original) The compound of claim 151, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 

1 53. (Original) The compound of claim 1 52, wherein Rc is an thioalkyl moiety further 
substituted with an amino, heteroalkyl or heteroaryl moiety. 

154. (Original) The compound of claim 153, wherein Rc is an thioalkyl moiety substituted 
with a pyrazolyl moiety. 

1 55. (Original) The compound of claim 1 53, wherein Rc is an thioalkyl moiety substituted 
with a pyridyl moiety. 
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156. (Original) The compound of claim 153, wherein Ra is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

157. (Currently Amended) The compound of claim 125, wherein R A is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one ef or more hydroxyl moieties. 

158. (Currently Amended) A compound having the structure: 




Ra 



wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rb is an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty ; and Rd is hydrogen, halogen, an a non-aromatic aliphatic, a 
non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl 
moi e ty , or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is hydrogen, or an a non- 
aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or 
an alkylheteroaryl moi e ty , and Rp is an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein 
in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 

wherein AK is a linear or branched, cyclic or acyclic, substituted or 
unsubstituted non-aromatic aliphatic or non-aromatic heteoraliphatic moiety; and wherein 
HA is absent, -0-, -S- or -NH-; 
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wherein P x is a phosphorus containing moiety having the structure - 
P(X)YRgYR h , wherein X is independently an alkyl moioty absent , =0 or =S; Rg and Rh, 
for each occurrence, are independently hydrogen, or substituted or unsubstituted non- 
aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl, and each occurrence of Y is independently a covalent bond, -0-, -S- or 
N(Rj)a -NRr , wherein Rj , for e ach occurr e nc e , is ind e p e ndently hydrogen, anon- 
aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or is a phosphorus moiety having any one of structures i-viii: 
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wherein each occurrence of M is independently CH, CH2, CV, CHV, COH, 
CHOH, or CV 2 , wherein in structures i, ii, iii, vii, and viii M is not CH, CV or COH and 
in structure iv, v, and vi one M is CH, CV or COH ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(R^ -NRr , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative; and 
wherein mis 1-3. 
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159. (Original) The compound of claim 158, wherein Px is formula i-vii, m is 1 , and one or 
more occurrences of Y is O. 

160. (Original) The compound of claim 1 58, wherein one or more occurrences of Y is a 
covalent bond. 

161. (Original) The compound of claim 158, wherein HA is -O- or -S-. 

162. (Currently Amended) The compound of claim 158, wherein HA is -NH-. 

163. (Original) The compound of claim 158, wherein HA is absent. 

164. (Original) The compound of claim 158, wherein Px is -P(X)YRgYRh , one or more 
occurrences of Y is O, X is O, Rg and Rh are each hydrogen or aliphatic, and m is 2 or 

165. (Original) The compound of claim 158, wherein one or more occurrences of Ri is 
hydrogen. 

166. (Original) The compound of claim 158, wherein one or more of Rg, Rh, Ri are each 
independently alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

167. (Original) The compound of claim 158, wherein Rd is hydrogen. 

168. (Original) The compound of claim 158, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl optionally substituted with one or more halogen groups. 

169. (Original) The compound of claim 168, wherein the halogen is chlorine. 

170. (Original) The compound of claim 168, wherein Rb is phenyl. 
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(Original) The compound of claim 158, wherein Ra is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

(Currently Amended) The compound of claim 158, wherein Ra is a substituted or 
unsubstituted branched or unbranched, cyclic or acyclic aliphatic or heteroaliphatic 
moiety optionally substituted by one of or more hydroxyl moieties. 

(Original) The compound of claim 158, wherein Ra is a branched or unbranched, cyclic 
or acyclic aliphatic or heteroaliphatic moiety. 

(Original) The compound of claim 173, wherein Ra is CH(CH3)2, Me, cyclopentyl or 
cyclohexyl. 

(Original) A pharmaceutical composition comprising the compound of claim 1,2, 125, or 
158, and a pharmaceutically acceptable carrier or excipient. 

(Currently Amended) A method for treating bon e r e lat e d disorders involving bone 
metabolism comprising: 

administering to a subject in need thereof a therapeutically effective amount of a 
compound having that inhibits the activity of osteoclasts, wherein the compound has the 
formula: 




a) 

wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rb is an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty ; Rc and Rd are each independently hydrogen, halogen, an a 
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non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty , or -ZRe, wherein Z is -0-, -S-, or NR F , wherein Re is 
hydrogen, or an a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , and R F is an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , wherein in each of the foregoing groups each aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl moiety may be branched or unbranched, 
cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety 
may be substituted or unsubstituted; 

whereby at least one of Ra, Rb, Rc or Rq as defined above, is substituted by one 
or more phosphorus moieties. 

177. (Currently Amended) The method of claim 176, wherein, either of R B or Rc is a cyclic or 
acyclic, substituted or unsubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more phosphorus 
moieties, wherein the one or more phosphorus moieties are each independently a group 
having the structure -P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent, 
=0 or =S; Rg and R H , for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N(Rj)2 -NRj % wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or the one or more phosphorus moieties are each independently a group having 
any one of structures i-viii having the structure: 
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wherein each occurrence of M is independently CV, CV2 , -NV-, >L -O- or -S-, 
wherein in structures i, ii, iii, vii, and viii M is not CV or N and in structure iv, v, and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -0-, -S- or N^Rj)^ -NRj-, wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1-6, and in certain 
embodiments is 1 or 2; and each occurrence of Ri is independently hydrogen, aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

178. (Currently Amended) The method of claim 176, wherien Ra, Rb ? Rc or Rd> as defined 

above, is additionally substituted with 0-3 substituents selected from the group consisting 
of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, 
-CfOValkvl. -CfOVarvK -C(OVheteroarvl k e tone , -C(0)H ald e hyde , amino, -CONH% 
-CONH-alkvL -CONH-arvU -CONH-heteroarvU -NHCfOValkvh -NHC(0)-arvU 
-NHC(OVheteroarvl acylamino, amido , amidino, cyano, nitro, azido, -SO?-alkvL 
-SCh-aryl sulfonyl , sulfoxido, sulfate, sulfonate, sulfamoyl, sulfonamido, phosphoryl, 
phosphorothioate, phosphonate, phosphinate, -(CH 2 )palkyl, -(CH2)palkenyl, - 
(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, - 
(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower 
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alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, -(CH 2 ) p NR-lower alkenyl, - 
NR(CH 2 ) n R, and protected forms of the above, wherein R represents, independently for 
each occurrence, hydrogen, or substituted or unsubstituted aryl, heterocycle, heteroaryl, 
alkylaryl, alkenyl, or alkyl, and wherein each occurrence of p independently represents an 
integer from 0-10. 

179. (Currently Amended) The method of claim 176, wherein Rb, Rc or R D is independently a 
moiety having the structure ix-xvi: 




(YR^OP FCXYRtfe ( YR 1)20P PO(YRi) 2 

xv xvi 

wherein each occurrence of M is independently CV 2 , -NV-, -O- or -S-, wherein 
each occurrence of V is independently hydrogen, OH, halogen, or a non-aromatic 
aliphatic; each occurrence of Y is independently a covalent bond, -O-, -S- or N(R^ 
-NRt- , wherein Rj , for e ach occurrenc e , is ind e p e nd e ntly hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; 
each occurrence of x is independently 0-6, and in certain embodiments is 1-2; wherein L 
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is CW 5 wherein W is hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, 
or hydroxyl; and each occurrence of Ri is independently hydrogen, a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a 
prodrug or pharmaceutically acceptable derivative; and 

wherein each occurrence of R2 independently represents from 0-3 substituents 
independently selected from the group consisting of halogen, lower alkyl, lower alkenyl, 
aryl, heteroaryl, carbonyl, thiocarbonyl, -CfOValkvl -CfOVarvh -CfOVheteroarvl 
ketone, -C(Q)H aldehyde , amino, -CONH9. -CONH-alkvl -CONH-arvh 
-CONH-heteroarvh -NHCrOValkvL -NHC(OVarvh -NHCfOVheteroarvl acvlamino, 
amido , amidino, cyano, nitro, azido, -SCValkvL -SCVaryl sulfonyl , sulfoxido, sulfate, 
sulfonate, sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, 
0 phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 

-(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, - 
(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) p R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 

1 80. (Currently Amended) A method of treating or preventing bene disorders involving bone 
metabolism comprising administering to a subject in need thereof a compound having 
that inhibits osteoclast activity, wherein the compound has the formula: 
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wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rc and 
R D are each independently hydrogen, halogen, an a non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , 
or -ZRe, wherein Z is -0-, -S-, or NR F , wherein Re is hydrogen, or an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , and Rf is an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein 
in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphorus containing group having the 
structure -P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent , =0 or =S; 
Rg and Rh, for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N{Rj)2 -NRr « wherein Rj , for e ach occurr e nc e , is independ e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or is a phosphorus moiety any one of structures i-viii: 
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wherein each occurrence of M is independently CH, CH2, CV, CHV, COH, 
CHOH, or CV2, wherein in structures i, ii, iii, vii, and viii M is not CH, CV or COH and 
0 in structure iv, v, and vi one M is CH, CV or COH ; each occurrence of Y is 

independently a covalent bond, -0-, -S- or N(R^)j -NRi- , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative; and wherein M is 1-3. 



181. (Currently Amended) A method of treating or preventing hem disorders involving bone 
metabolism comprising administering to a subject in need thereof a therapeutically 
effective amount of a compound having that inhibits osteoclast activity, wherein the 
compound has the formula: 




Ra 
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wherein Ra is hydrogen, aft a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rb is an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty ; and Rd is hydrogen, halogen, an a non-aromatic aliphatic, a 
non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl 
moi e ty , or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is hydrogen, or aft anon- 
aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or 
an alkylheteroaryl moi e ty , and Rf is an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein 
in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 

wherein AK is a linear or branched, cyclic or acyclic, substituted or unsubstituted 
non-aromatic aliphatic or a non-aromatic heteoraliphatic moiety; and wherein HA is 
absent, -O-, -S- or -NH-; 

wherein P x is a phosphorus containing moiety having the structure - 
P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent , =0 or =S; Ro and Rh, 
for each occurrence, are independently hydrogen, or substituted or unsubstituted non- 
aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl, and each occurrence of Y is independently a covalent bond, -0-, -S- or 
N(Rj)a -NR 1 % wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, anon- 
aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or is a phosphorus moiety having any one of structures i-viii: 
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wherein each occurrence of M is independently CH, CH 2 , CV, CHV, COH, 
CHOH, or CV 2 , wherein in structures L iL iii, vii. and viii M is not CEL CV or COH and 
in structure iv, v, and vi one M is CFL CV or COH, ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N{Rj)2 -NRt% wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative; and 
wherein mis 1-3. 

1 82. (Currently Amended) The method of claim 1 76, 1 80, or 1 8 1 , wherein the therapeutically 
effective amount is in the range of 0.01 mg/kg of the subjects weight to about 50 mg/kg 
of the subjects weight per day . 

1 83 . (Original) The method of claim 1 76, 1 80, or 1 8 1 , wherein the bone disorder is 
osteoporosis. 

1 84. (Currently Amended) A method treating cancer comprising: 
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administering to a subject in need thereof a therapeutically effective amount of a 
compound having the structure: 




(I) 

wherein R A is hydrogen, aft a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moiety ; Rb is an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
2, & or an alkylheteroaryl moi e ty ; Rc and Rd are each independently hydrogen, halogen, as a 

non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty , or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is 
hydrogen, or aft a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , and Rf is an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , wherein in each of the foregoing groups each aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl moiety may be branched or unbranched, 
cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety 
may be substituted or unsubstituted; 

whereby at least one of Ra, Rb, Rc or R D as defined above, is substituted by one 
or more phosphorus moieties; 

wherein Ra is not a heteroaliphatic moiety substituted by one or more phosphorus 
moieties. 

185. (Currently Amended) The method of claim 1 84, wherein either of R B or Rc is a cyclic or 
acyclic, substituted or unsubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more phosphorus 
moieties having the structure: 
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wherein each occurrence of M is independently CV, CV2 , -NV-, >L -O- or -S-, 
wherein in structures i, ii, iii, vii, and viii M is not CV or N and in structure iv, v, and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or aliphatic; each occurrence of Y is independently a covalent bond, -0-, -S- or 
N(Rj)2 -NRr , wherein Rj , for e ach occurrenc e , is independ e ntly hydrogen, anon- 
aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; each occurrence of x is independently 1 or 2; and each occurrence of Ri 
is independently hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, 
heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically acceptable 
derivative. 

186. (Currently Amended) A method for treating cancer comprising administering to a subject 
in need thereof an effective amount of a compound having the structure: 
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wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rc and 
Rd are each independently hydrogen, halogen, an a non-aromatic aliphatic, anon- 
aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , 
or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is hydrogen, or an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , and Rf is an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein 
in each of the foregoing groups each aliphatic, heteroaliphatic, alkylaryl, or 
alkylheteroaryl moiety may be branched or unbranched, cyclic or acyclic and substituted 
or unsubstituted, and each aryl and heteroaryl moiety may be substituted or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphorus containing group having the 
structure -P(X)YRgYRh, wherein X is independently an alkyl moi e ty absent, =0 or =S; 
Rg and R H , for each occurrence, are independently hydrogen, or substituted or 
unsubstituted non-aromatic aliphatic, non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and each occurrence of Y is independently a covalent bond, 
-0-, -S- or N(Rj)i -NRr , wherein Rj , for e ach occurr e nc e , is ind e p e nd e ntly hydrogen, a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl; 

or is a phosphorus moiety having any one of structures i-viii: 
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wherein each occurrence of M is independently CR CH2, CV, CHV, COH, 
CHOH, or CV 2 , wherein in structures I ii, iii, vii. and viii M is not CH, CV or COH and 
in structure iv, v. and vi one M is CH, CV or COFL ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(Rj)a -NRi- , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

187. (Original) The method of claim 184 or 186, wherein one or more occurrences of Y is O. 

188. (Original) The method of claim 184 or 186, wherein one or more occurrences of Y is a 
covalent bond. 



189. (Original) The method of claim 184 or 186, wherein one or more occurrences of Ri is an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 

190. (Currently Amended) A method for inhibiting the growth of tumor cells comprising 
contacting cells with an effective amount of a compound having the structure: 
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wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty ; Rb is an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty ; Rc and R D are each independently hydrogen, halogen, an a 
non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, 
or an alkylheteroaryl moi e ty , or -ZRe, wherein Z is -0-, -S-, or NRf, wherein Re is 
hydrogen, or an a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , and Rf is an a non-aromatic 
aliphatic, a non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an 
alkylheteroaryl moi e ty , wherein in each of the foregoing groups each aliphatic, 
heteroaliphatic, alkylaryl, or alkylheteroaryl moiety may be branched or unbranched, 
cyclic or acyclic and substituted or unsubstituted, and each aryl and heteroaryl moiety 
may be substituted or unsubstituted; 

whereby at least one of Ra, Rb, Rc or R D as defined above, is substituted by one 
or more phosphorus moieties; 

wherein Ra is not a heteroaliphatic moiety substituted by one or more phosphorus 
moieties. 



191. (Currently Amended) The method of claim 190, wherein either of Rb or Rc is a cyclic or 
acyclic, substituted or unsubstituted aliphatic or heteroaliphatic moiety, or is an aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety substituted with one or more phosphorus 
moieties having the structure: 
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wherein each occurrence of M is independently CV, CV2 , -NV-, >L -O- or -S-, 
wherein in structures i, ii, iii, vii, and viii M is not CV or N and in structure iv, v, and vi 
one M is CV or N, wherein each occurrence of V is independently hydrogen, OH, 
halogen, or a non-aromatic aliphatic; each occurrence of Y is independently a covalent 
bond, -O-, -S- or N(Rj)2 -NRi -, wherein Rj , for e ach occurr e nc e , is ind e pend e ntly 
hydrogen, a non-aromatic aliphatic, a non-aromatic heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl; each occurrence of x is independently 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

192. (Currently Amended) A method for inhibiting the growth of tumor cells comprising 
administering to a subject in need thereof a therapeutically effective amount of a 
compound having the structure: 
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wherein Ra is hydrogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety; Rc and R D are each 
independently hydrogen, halogen, an a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , or -ZRe, 
wherein Z is -O-, -S-, or NRf, wherein Re is hydrogen, or an a non-aromatic aliphatic, a 
non-aromatic heteroaliphatic, an aryl, a heteroaryl, an alkylaryl, or an alkylheteroaryl 
moi e ty , and Rf is an a non-aromatic aliphatic, a non-aromatic heteroaliphatic, an aryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl moi e ty , wherein in each of the foregoing 
groups each aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl moiety may be 
branched or unbranched, cyclic or acyclic and substituted or unsubstituted, and each aryl 
and heteroaryl moiety may be substituted or unsubstituted; 

wherein n is 0-2; wherein P x is a phosphorus containing group having any one of 
structures i-viii: 
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wherein each occurrence of M is independently CH, CH2, CV, CHV, COH, 
CHOH, or CV2, wherein in structures i, ii, iii, vii, and viii M is not CH, CV or COH and 
in structure iv, v, and vi one M is CH, CV or COH ; each occurrence of Y is 
independently a covalent bond, -0-, -S- or N(R^ -NR r , wherein Rj , for e ach 
occurr e nc e , is ind e p e nd e ntly hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl; wherein V is a halogen; 
each occurrence of x is independently 1-6, and in certain embodiments is 1 or 2; and each 
occurrence of Ri is independently hydrogen, a non-aromatic aliphatic, a non-aromatic 
heteroaliphatic, aryl, heteroaryl, alkylaryl, alkylheteroaryl, a prodrug or pharmaceutically 
acceptable derivative. 

193. (Original) The method of claim 190 or 192, wherein one or more occurrences of Y is O. 

194. (Original) The method of claim 190 or 192, wherein one or more occurrences of Y is a 
covalent bond. 

195. (Original) The method of claim 190 or 192, wherein one or more occurrences of Ri is an 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 

196. (New) The compound of claim 25, wherein Ri is hydrogen. 
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197. (New) The compound of claim 25, wherein Rc is -ZRe, and Z is -NR F , wherein Re is 
hydrogen or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and Rf is hydrogen or a substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 



198. (New) The compound of claim 197, wherein the aliphatic, heteroaliphatic, aryl, 

heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, heteroalkyl, heteroaryl, 
hydroxy, -C(0)-alkyl, -C(0)-aryl, -C(0)-heteroaryl, -SH, or substituted or unsubstituted 
amino. 



199. (New) The compound of claim 25, wherein Rc is -ZRe, and Z is NR F , wherein Re is 
hydrogen and Rf is a branched or unbranched cyclic or acyclic aliphatic moiety 
( substituted with one or more hydroxy, -C(0)-alkyl, -C(0)-aryl, or -C(0)-heteroaryl 

moieties. 



200. (New) The compound of claim 199, wherein said aliphatic moiety substituted with one or 
more hydroxy, -C(0)-alkyl, -C(0)-aryl, or -C(0)-heteroaryl moieties is selected from the 
group consisting of -(CH)(CHCH 3 CH 3 )CH 2 OH, -(CH 2 ) n OH, (CH 2 ) n OAc and - 
CH(CH 2 OH)(CH 2 OH), wherein n is 1-5. 

201 . (New) The compound of claim 25, wherein Rc is -ZRe, and Z is NRf, wherein Re is 
hydrogen, and Rf is a branched or unbranched, cyclic or acyclic aliphatic moiety 
substituted with one or more substituted or unsubstituted amino groups. 

202. (New) The compound of claim 201, wherein said one or more substituted or 
unsubstituted amino groups are each independently selected from the group consisting of 
NH 2 , NR K H, and NR k Rl, wherein Rr and R L are each indpendently a substituted or 
unsubstituted, branched or unbranched non-aromatic aliphatic, a substituted or 
unsubstituted, branched or unbranched non-aromatic heteroaliphatic, anaryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl. 
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203. (New) The compound of claim 197, wherein Rc is an amino group substituted with an 
alkyl moiety. 

204. (New) The compound of claim 203, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 

205. (New) The compound of claim 197, wherein Rc is an amino group substituted with one 
or more pyrazolyl groups. 

206. (New) The compound of claim 197, wherein Rc is an amino group substituted with one 
or more 5- or 6-membered rings substituted with one or two O, N or S atoms, or any 
combination thereof. 



207. (New) The compound of claim 25, wherein Rc is -ZRe, and Z is -0-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

208. (New) The compound of claim 207, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

209. (New) The compound of claim 207, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 

210. (New) The compound of claim 207, wherein Rc is an alkoxy moiety further substituted 
with a substituted or unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein said 
heteroalkyl moiety or amino moiety is cyclic or acyclic. 
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211. (New) The compound of claim 210 5 wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. 

212. (New) The compound of claim 210, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. 

213. (New) The compound of claim 25, wherein Rc is -ZRe, and Z is -S-; and Re is a branched 
or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or heteroalkyl moiety; 
or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 

214. (New) The compound of claim 213, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

215. (New) The compound of claim 213, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 

216. (New) The compound of claim 213, wherein Rc is an thioalkyl moiety further substituted 
with an amino, heteroalkyl or heteroaryl moiety. 

217. (New) The compound of claim 216, wherein Rc is an thioalkyl moiety substituted with a 
pyrazolyl moiety. 

218. (New) The compound of claim 216, wherein Rc is an thioalkyl moiety substituted with a 
pyridyl moiety. 

219. (New) The compound of claim 25, wherein R A is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 
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220. (New) The compound of claim 25, wherein R A is a substituted or unsubstituted branched 
or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety optionally substituted 
by one or more hydroxyl moieties. 

(New) The compound of claim 59, wherein the cyclic or acyclic aliphatic or 
heteroaliphatic moiety is further substituted with 0-3 substituents selected from the group 
consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, 
-C(0)-alkyl, -C(0)-aryl, -C(0)-heteroaryl, -C(0)H 5 amino, -CONH 2 , -CONH-alkyl, 
-CONH-aryl, -CONH-heteroaryl, -NHC(0)-alkyl, -NHC(0)-aryl, -NHC(0)-heteroaryl, 
amidino, cyano, nitro, azido, -S0 2 -alkyl, -S0 2 -aryl, sulfoxido, sulfate, sulfonate, 
sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphonate, phosphinate, - 
(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, -(CH 2 ) p OH, 
-(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, -(CH 2 ) p S- 
lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2 , -(CH 2 ) p NR-lower alkyl, 
-(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, wherein R 
represents, independently for each occurrence, hydrogen, or substituted or unsubstituted 
aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each occurrence of 
p independently represents an integer from 0-10. 

222. (New) The compound of claim 59, wherein R\ is hydrogen. 

223. (New) The compound of claim 59, wherein Rc is -ZRe, and Z is -NRf, wherein Re is 
hydrogen or a substituted or unsubstituted aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl, and Rp is hydrogen or a substituted or unsubstituted 
aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

224. (New) The compound of claim 223, wherein the aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, and alkylheteroaryl moieties are further substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, heteroalkyl, heteroaryl, 
hydroxy, -C(0)-alkyl, -C(0)-aryl, -C(0)-heteroaryl, -SH, or substituted or unsubstituted 
amino. 
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225. (New) The compound of claim 59, wherein Rc is -ZRe, and Z is NRp, wherein R E is 
hydrogen and Rf is a branched or unbranched cyclic or acyclic aliphatic moiety 
substituted with one or more hydroxy, -C(0)-alkyl, -C(0)-aryl, or -C(0)-heteroaryl 
moieties. 

226. (New) The compound of claim 225, wherein said aliphatic moiety substituted with one or 
more hydroxy, -C(0)-alkyl, -C(0)-aryl, or -C(0)-heteroaryl moieties is selected from the 
group consisting of -(CH)(CHCH 3 CH3)CH 2 OH, -(CH 2 ) n OH, (CH 2 ) n OAc and 
-CH(CH 2 OH)(CH 2 OH), wherein n is 1-5. 

227. (New) The compound of claim 59, wherein Rc is -ZRe, and Z is NRf, wherein Re is 
hydrogen, and Rp is a branched or unbranched, cyclic or acyclic aliphatic moiety 

Q 2- ° substituted with one or more substituted or unsubstituted amino groups. 

228. (New) The compound of claim 227, wherein said one or more substituted or 
unsubstituted amino groups are each independently selected from the group consisting of 
NH 2 , NRrH, and NRkRl, wherein Rk and Rl are each indpendently a substituted or 
unsubstituted, branched or unbranched non-aromatic aliphatic, a substituted or 
unsubstituted, branched or unbranched non-aromatic heteroaliphatic, an aryl, a 
heteroaryl, an alkylaryl, or an alkylheteroaryl. 

229. (New) The compound of claim 223, wherein Rc is an amino group substituted with an 
alkyl moiety. 

230. (New) The compound of claim 229, wherein the alkyl moiety is methyl, ethyl, propyl, 
butyl, pentyl, hexyl, cyclopentyl, or cyclohexyl. 

23 1 . (New) The compound of claim 223, wherein Rc is an amino group substituted with one 
or more pyrazolyl groups. 
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232. 



(New) The compound of claim 223, wherein Rc is an amino group substituted with one 
or more 5- or 6-membered rings substituted with one or two O, N or S atoms, or any 
combination thereof. 



233. (New) The compound of claim 59, wherein Rc is -ZRe, and Z is -0-; and Re is a 
branched or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or 
heteroalkyl moiety; or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety. 

234. (New) The compound of claim 233, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

235. (New) The compound of claim 233, wherein Rc is a substituted or unsubstituted 
methoxy, ethoxy, propyloxy, butyloxy, or pentyloxy group. 

236. (New) The compound of claim 233, wherein Rc is an alkoxy moiety further substituted 
with a substituted or unsubstituted amino, heteroalkyl or heteroaryl moiety, wherein said 
heteroalkyl moiety or amino moiety is cyclic or acyclic. 

237. (New) The compound of claim 236, wherein Rc is an alkoxy moiety substituted with a 
pyrazolyl moiety. 

238. (New) The compound of claim 236, wherein Rc is an alkoxy moiety substituted with a 
pyridyl moiety. 

239. (New) The compound of claim 59, wherein Rc is -ZRe, and Z is -S-; and Re is a branched 
or unbranched, cyclic or acyclic, substituted or unsubstituted alkyl or heteroalkyl moiety; 
or is a substituted or unsubstituted aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety. 
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240. (New) The compound of claim 239, wherein said alkyl, heteroalkyl, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety is further substituted with one or more groups 
selected from the group consisting of halogen, branched or unbranched alkyl, heteroalkyl, 
aryl, heteroaryl, alkylaryl, or alkylheteroaryl. 

241 . (New) The compound of claim 239, wherein Rc is a substituted or unsubstituted 
methylthio, ethylthio, propylthio, butylthio, or pentylthio. 

242. (New) The compound of claim 239, wherein Rc is an thioalkyl moiety further substituted 
with an amino, heteroalkyl or heteroaryl moiety. 

243. (New) The compound of claim 239, wherein Rc is an thioalkyl moiety substituted with a 
pyrazolyl moiety. 

244. (New) The compound of claim 239, wherein Rc is an thioalkyl moiety substituted with a 
pyridyl moiety. 

245. (New) The compound of claim 59, wherein Ra is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 

246. (New) The compound of claim 59, wherein Ra is a substituted or unsubstituted branched 
or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety optionally substituted 
by one or more hydroxyl moieties. 

247. (New) The compound of claim 90, wherein at least one occurrence of Y is O. 

248. (New) The compound of claim 90, wherein each occurrence of Y is O. 

249. (New) The compound of claim 90, wherein at least one of Y is a covalent bond. 
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250. (New) The compound of claim 94, wherein Rc is -ZR E , wherein Z is -0-, -S-, or NR F) 
wherein Re is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, and Rf is an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, 
or alkylheteroaryl moiety, whereby at least one of Re or Rp represents an aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, whereby at least one of said aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moieties is substituted by at least one phosphorus moiety. 



25 1 . (New) The compound of claim 94, wherein the aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety is further substituted with 0-3 substituents selected from the group 
consisting of halogen, lower alkyl, lower alkenyl, aryl, heteroaryl, carbonyl, thiocarbonyl, 
-C(0)-alkyl, -C(0)-aryl, -C(0)-heteroaryl, -C(0)H, amino, -CONH 2 , -CONH-alkyl, 
-CONH-aryl, -CONH-heteroaryl, -NHC(0)-alkyl, -NHC(0)-aryl, -NHC(0)-heteroaryl, 
amidino, cyano, nitro, azido, -S0 2 -alkyl, -S02-aryl, sulfoxido, sulfate, sulfonate, 
sulfamoyl, sulfonamido, phosphoryl, phosphorothioate, phosphorothicate, phosphonate, 
phosphinate, -(CH 2 ) p alkyl, -(CH 2 ) p alkenyl, -(CH 2 ) p alkynyl, -(CH 2 ) p aryl, -(CH 2 ) p aralkyl, 

Q ^ -(CH 2 ) p OH, -(CH 2 ) p O-lower alkyl, -(CH 2 ) p O-lower alkenyl, -0(CH 2 ) n R, -(CH 2 ) p SH, - 

(CH 2 ) p S-lower alkyl, -(CH 2 ) p S-lower alkenyl, -S(CH 2 ) n R, -(CH 2 ) p N(R) 2) -(CH 2 ) p NR- 
lower alkyl, -(CH 2 ) p NR-lower alkenyl, -NR(CH 2 ) n R, and protected forms of the above, 
wherein R represents, independently for each occurrence, hydrogen, or substituted or 
unsubstituted aryl, heterocycle, heteroaryl, alkylaryl, alkenyl, or alkyl, and wherein each 
occurrence of p independently represents an integer from 0-10. 

252. (New) The compound of claim 94, wherein Ri is hydrogen. 



253. (New) The compound of claim 94, wherein Rb is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl optionally substituted with one or more halogen groups. 



254. (New) The compound of claim 253, wherein the halogen is chlorine. 



255. (New) The compound of claim 253, wherein Rb is phenyl. 
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256. 



(New) The compound of claim 94, wherein Ra is an aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety optionally substituted with one or more hydroxyl moieties. 



257. (New) The compound of claim 94, wherein R A is a substituted or unsubstituted branched 
or unbranched, cyclic or acyclic aliphatic or heteroaliphatic moiety optionally substituted 
by one or more hydroxyl moieties. 

258. (New) The compound of claim 94, wherein R A is a branched or unbranched, cyclic or 
acyclic aliphatic or heteroaliphatic moiety. 

259. (New) The compound of claim 258, wherein Ra is CH(CH3)2, Me, cyclopentyl or 
cyclohexyl. 
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